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Table 1
Mean symmetry ratio for biomechanical and functional outcomes
PFKM VGRF-STANDING VGRF-RFC VGRF-RTS QI 6MWT SCT TUG
PRE-OP 0.67 0.86 0.86 0.86 0.81 1641.82 18.30 8.76
3-MONTHS 0.74 1.02 0.93 0.98 0.82 1741.49 14.68 8.53
6-MONTHS 0.87 1.06 1.02 1.01 0.85 2057.44 12.42 8.10
Table 2
Correlation between improvements of biomechanical and functional measures pre
to 6-mo
QI 6MWT SCT TUG
PFKM 0.59 0.38 –0.64 –0.51
VGRF-STANDING 0.12 0.82 –0.49 –0.58
VGRF-RFC 0.63 0.85 –0.36 –0.75
VGRF-RTS 0.85 0.69 –0.45 –0.58
QI 1.00 0.20 –0.14 –0.19
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improved functional performance score between 6 month and pre-
operative values. Improvement in symmetry of VGRF and PFKM were
positively correlated with the improvements in the 6MWT (Fig.1)and
negatively associated with the change in time required to perform SCT
and TUG. Change in QI was positively associated with changes in
biomechanical symmetry and functional performance (Table 2).
Conclusions: These results suggest that improvements in biomechan-
ical symmetry are related to improvements in functional performance.
Although improved QI was related to functional improvements, the
relationships were greater between biomechanical outcomes and
functional performance. This suggests that post-operative rehabilita-
tion protocols should maximize inter-limb symmetry in addition to
normalizing quadriceps strength. Fig.1:The association between the
change in symmetry ratio of VGRF-RFC and the change in walked
distance in 6MWT pre-operatively to 6-months.
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INFLAMMATORY PHENOTYPE IN PERI-IMPLANT TISSUE ASSOCIATES
WITH BLOOD METAL CONCENTRATIONS IN PATIENTS WITH FAILED
METAL-ON-METAL HIP PROSTHESES
E.-L. Paukkeri y, R. Korhonen y, A. Eskelinen z, M. Pesu x, E. Moilanen y, T.
Moilanen y,z. y The Immunopharmacology Res. Group, Univ. of Tampere
Sch. of Med. and Tampere Univ. Hosp., Tampere, Finland; zCoxa Hosp.
for Joint Replacement, Tampere, Finland; x Inst. of BioMed. Technology,
Univ. of Tampere, Tampere, Finland
Purpose: During last decade, metal-on-metal (MoM) bearing surfaces
gained popularity in the treatment of osteoarthritic hip destruction.
However, increasing rates of failures of MOM hips are being reported
due to inﬂammatory soft tissue reactions. The aim of the present studywas to clarify the inﬂammatory responses in peri-implant tissue in
patients with a failure of MoM articulation.
Methods: Sixteen patients with a failed Articular Surface Replacement
(ASR) implant were included in the study. Blood metal ion levels were
analysed with coupled plasma mass spectrometry before revision
surgery. Samples of peri-implant tissues collected during revision
surgery were degraded by enzyme digestion and the distributions of
cell populations were analysed by ﬂow cytometry.
Results: In macroscopic observation, peri-implant reactions had vari-
able amounts of necrotic and granulomatous tissue and cystic pseu-
dotumour formation. All patients expressed elevated levels of blood
chromium and cobalt, but the patient-to-patient variation was signiﬁ-
cant. In histological examination, intensive inﬂammatory cell inﬁltra-
tion was a characteristic feature, but only few metal containing cells
were observed. An analysis by ﬂow cytometry showed that the distri-
butions of the inﬂammatory cells were mainly polarized either to
macrophage-rich (CD45+/CD14+) or T-lymphocyte-rich (CD45+/CD3+)
phenotypes. The portions of B-lymphocytes (CD45+/CD19+) and gran-
ulocytes (CD45+/CD15+) were small. Interestingly, the levels of blood
chromium and cobalt were signiﬁcantly higher in patients with
macrophage-dominated inﬂammation than in patients with T-
lymphocyte-dominated inﬂammation.
Conclusion: The results suggest that the adverse reactions induced by
MoM wear particles contain heterogeneous pathogeneses and the
metal levels seem to be an important factor in the determination of
inﬂammatory phenotype. The present results support the hypothesis
that higher levels of metal particles cause tissue necrosis and
macrophages are recruited to clear the necrotic debris. The lympho-
cyte-dominated inﬂammation may, on the other hand, reﬂect
a delayed hypersensitivity reaction induced by lower metal concen-
trations.581
CYCLIC PHOSPHATIDIC ACID (CPA) STIMULATES THE PRODUCTION
OF HYALURONIC ACID (HA) IN HUMAN OSTEOARTHRITIC
ARTICULAR CHONDROCYTES, AND INTRA-ARTICULAR
ADMINISTRATION OF CPA SUPPRESSES PAIN, SWELLING, AND
CARTILAGE DESTRUCTION IN RABBIT EXPERIMENTAL
OSTEOARTHRITIS
I. Masuda y,z, K. Okada x, S. Momohara z. y Sanno Hosp./Intl. Univ. of
Hlth.and Welfare, Tokyo, Japan; z Inst. of Rheumatology, Tokyo Women's
Med. Univ., Tokyo, Japan; x SANSHO Co. Ltd., Tokyo, Japan
Purpose: Cyclic phosphatidic acid (cPA) is one of lipid mediators, has
been shown various biological effects. On human skin ﬁbroblasts, cPA
stimulates high molecular hyaluronic acid (HA) production through up-
regulating HA synthase (HAS). cPA also have shown that antinociceptive
effect on animal models of acute and chronic pain. The aim of this study
was to evaluate the effects of cPA on articular chondrocytes HA
synthesis in vitro, and its in vivo effect using a rabbit model of
osteoarthritis.
Methods: In vitro studies were performed using human osteoar-
thritic chondrocytes obtained at joint replacement surgery. cPA 0-50
microM was added to chondrocyte cultures and effects of cPA on
chondrocyte HA metabolism were assessed at various time points (0-
48hrs). Synthesized HA in culture media was measured by sandwich
ELISA using bovine nasal HA binding protein. HAS expression in
chondrocytes was examined by real time PCR using speciﬁc primers
to HAS1, HAS2, and HAS3. Beta-actin was used as endogenous
control. In vivo experimental OA was induced in the knee joints of 12
mature rabbit knee joints by partial lateral menisectomy. They were
divided into two groups, and cPA (10 micro gram/rabbit) or saline
were injected intra-articularly twice a week immediately after the
surgery. General health, weight, pain score {weight bearing
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score {swelling % ¼ (circumference of right knee - left knee) / (left
knee+ left knee) x100} of rabbits were observed once a week. At 42
days after surgery, animals were painlessly sacriﬁced and degenera-
tive changes in their femoral and tibial cartilages were graded
histopathologically.
Results: cPA stimulated HA synthesis of articular chondrocytes as
time and dose-dependent manner in vitro. 50 microM cPA increased
HA production three times more than control at 48 hours. HAS2 gene
was up-regulated as dose-dependent manner and kept increased
through the time. HAS1 and HAS3 up-regulated temporally at 2 hours
after addition, but down at 4 hours. There was no difference from
control on HYAL expression. In vivo study, cPA-treated rabbit showed
signiﬁcant less pain score (20% more weight bearing than control),
and dramatic reduce of swelling score than control (p¼0.0164). The
histological score of cartilage degeneration was signiﬁcantly less with
cPA administration (cPA 8.332.51 vs .control 14.332.33;
p¼0.0649).
Conclusions: These results indicated that cPA had stimulatory effects
on HA synthesis by articular chondrocytes in vitro. In vivo study using
rabbit experimental OA model indicated that cPA not only had stimu-
latory effects on endogenous HA synthesis, but also might have anti-
nociceptive and anti-inﬂammatory effect, and was very effective in
suppression of cartilage degeneration in early OA. Molecular mecha-
nism of cPA to prevent cartilage degeneration remains to be elucidated,
however, further study should be warranted for cPA as a novel candi-
date for therapeutic agent of OA.
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EFFECT OF SELF ASSEMBLED PEPTIDE-MESENCHYMAL STEM CELL
COMPLEX ON DELAYING THE PROGRESSION OF OSTEOARTHRITIS
S. Kim y, S. Lee y, Y. Jung z, J. Kim z, S. Kim z. y Samsung Med. Ctr., Seoul, ,
Republic of Korea; zKorea Inst. of Sci. and Technology, Seoul, , Republic
of Korea
Purpose: To ﬁnd the therapeutic effect of self-assembled peptide (SAP)
- mesenchymal stem cell (MSC) complex on delaying the progression of
osteoarthritis in animal model
Methods: Twenty three 12-week old Sprague-Dawley rats with
transected anterior cruciate ligament and medial meniscectomy were
used for the osteoarthritis model. They were randomly divided into 4
groups including control group. Mesenchymal stem cell, SAP, and
SAP-MSC complex were injected into their arthritic joints respec-
tively 3 weeks after the surgical induction of osteoarthritis. Nano-
structured SAP consisting of 12 amino-acids (KLD-12) was prepared
and used as a hydrogel scaffold which promotes articular tissue
response and provides proper microenvironment for MSC recruit-
ment and differentiation. Behavioral studies (number of rears and
stride length) were done before and 6 weeks after the injection and
the changes were calculated. Histologic examination (modiﬁed
Mankin score), measurement of cytokine level in joint ﬂuid (IL-1b
and TNF-a), and micro-CT analysis (bone mineral density and semi-
quantitative arthritis grade) were conducted 6 weeks after the
injection to ﬁnd their effect on delaying the progression of osteoar-
thritis. Analysis of variance (ANOVA) test was done to ﬁnd the group-
difference.
Results: Analysis of variance test found signiﬁcant group difference
(P¼.003) in modiﬁed Mankin score, and post-hoc Duncan test revealed
that the modiﬁed Mankin score was signiﬁcantly lower in SAP group
than in control group (P¼.002). Neither the number of rears nor the
stride length were signiﬁcantly different between all groups (P¼.912
and .300). The bone mineral density and arthritis grade from micro-CT
images were not signiﬁcantly different in all groups (P¼.052 and .780).
The level of IL-1b in joint ﬂuid was signiﬁcantly lower in SAP group than
in control group (P¼.037), while TNF-a did not show any signiﬁcant
group difference (P¼.344).
Conclusions: Self-assembled peptide (SAP) may promote the
articular tissue response by itself through IL-1b recruitment and
modify the balance between degeneration and regeneration of the
articular cartilage in osteoarthritis. However, SAP has little thera-
peutic role as a scaffold for exogenous MSC injection in treating
osteoarthritis.Ă
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